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m m m 

[ooo2] mwammf&m*. w*-*, ^/v*, r^^-*, mx.m*foz>\< 

(PbZrO-PbTiO @|gft:)^PT(PbTiO )&t£¥<D^vzf**4YWm:^1rZ> 

3 3 3 

&mmm*tMm&tix\ ^ e 
[0003] mmm*<Dmmt£*£*mtoL>x&*). ^tiKm^nm^Mir^m^-m^ 

mmzttv. Nb o ^Mn o m<D&mmkm*wmj-do. h wspb (Mn Nb 

2 5 3 4 1/3 2/3 

3 max 

otV^. £fc, PZT^^PT^OZr^^Ti^^— §B£Mg Nb ^Mn Nb 

1/3 2/3 1/3 

x^m^^ti^.m^^±%:m^thnt>tix^m^ww^m-4) 

2/3 

o fc*3, &Mm&mFu Rmmm^F&tVXmU Fr<Fa-Cfc3) , Fri:Fa<D^ 

max 

[0004] ir^-e, mmm^^tcm^mm<D^mit^m^a<Dm:mmm^ 
m^<Dm^^±^^it^\zM^(Dmitm^tix^ 0 

MZ-i*&f?XmiXte, -j&5£Pb a [ (Mn Nb ) Ti Zr ]0 Xm&tlZ^I&ft ( 

1/3 2/3 x y z 3 

— J&zS'F, 1. 00^ a £1. 05, 0. 07^x^0. 28, 0. 42^y^0. 62, 0. 18^z 
^0. 45, x+y+z=l) {C, giJ^i:bT^fe^5>1001tft%(-*J-bTMn O £0 

3 4 
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*/c, #rF^2-4T*«, PZT^O^^^b, IiJfifc#£LTPb(Me Te ) 

1/2 1/2 

O ({ILMefiMn, Co. Ni, Cu<Dmfrbm\ttlZ>'J?te<bi>lM<D&m)&W<1]l\1rZ> 

3 

[0005] #fF5Cifel : #^2000-103674^^ 
#fFl£&fc2 : #W¥8-333 158^^ 
#^^3 : #W^8-333159^# 
#W^4:#|§^8-333160^# 

^WiS&*Hg-e2. 33%t^?Wfe&^'tU.W(M.WNo. 2. 3, 10)£#TV^ o 

[0007] a»j&>5 g &)<Dhb^ «§BJ#te, M14{-@ixfcEE«a^m^^#?>fcfe tcte 
, Wl^t^xcr^^-r^t^m^xh^b^^t^ irtt-h. *mwte. 

pb, zr, Ti^^t^^tiy^^Ht^^t^mmmmm^xh<>x. m 

J&#£LTCr£Cr O &HlT*0. 025-0. 250wt%-^ti^££#m£-r3ffi*;f&&£ 

2 3 
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m.i&m&mmirz. m&&bvxcr*CT o mnxo. 030-0. 2oowt%-^t^ 

2 3 

*mW\*. Pb, Zr, Ti, Mn, NbZ^f&ftbTZ^nT'XJJ'tWk&W&^tffZ 
lIM^-efcoT, Pb a [(Mn Nb ) Ti Zr ]0 -C^Ut^t, 0. 95^ a ^ 1 

1/3 2/3 x y 2 3 

. 02, 0. 02^x^0. 15. 0. 48^y^0. 62. 0. 30^z^0. 50Xhy, a>oIiJfi£# 
bVXCx^Cx O ^-C0. 025-0. 250wt%^tf^£#fite«ffi««mffiJ& 

2 3 

giJj^5>^b-CCr^Cr O &MX0. 025-0. 250wt%-^£-fr3-£T\ 4#fF:£$fc 

2 3 

tfz>M&£ Tf&(Dmumm&i&&mi5<Dmt:m a kis <^t. n$xm%&& 

^:ki5o^b;^Aki5^tcr ^ki5ib^^)^BMUX3. o%.£JtT, £e>f-J32. 5 

%^T^-r^^^T'#§ 0 *mWiZ&VZ> Akl5tfMiIte x 24f$F»$if*;ifc 

^mT^^265 < C<D{iAyfcm^lO#F^S»bfc^T/^m^^b, 24NfK^ 

mamffi%g&mm.ki s^b a ki 5<£:5fc£>-ci ^ g 

mmmm.FT, ^mm^mFatVXmV. Fr<Fa"T?fc3) , Fr^aO^ftUliio 

max 

thi^ ^mmmmmm^m^w, ^ma^m^m^w^mm-r^bx\ Ak 

I5^^jt-C2. 0%^T, Qo/oSlTb-tZZbh-BSffibteZo &tct\-m> 
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F0<Dmt^ A F0£J£ K r A FOJ £l ^5) :fc ±l**16J3R#Fr0>&'f fc** A Fr C£*T, 

#&mm.&FT<Dmtm a Fr&mz r a Frj >5) srift^flreo. i%wr^i-sri: 

•TZo ZiDfrmmm*. Pb, Zr, Ti, Mn, NbSr^^^S^n^^^Mk^lfcS: 
^Pba[(Mn Nb ) Ti Zr ]0 -e^Lfc£#, 0. 95^ a ^ 1. 02, 0. 02^x 

1/3 2/3 x y z 3 

^0. 15, 0. 48^y^0. 62, 0. 30^z^0. 50-Cfc«9, /5>ogiJj&#£bTCr£Cr O 

2 

&2rt?0. 025-0. 250wt%-^tf^^^fl|^i-^^^^T^^„ 

3 

giJj&#£LTCr^n£1I^LT^£^-Tt>J;V\ Z.<DW&. MniliMnCO & 

3 

[0009] WT,^lfe<D^^<5V>T^K^J;SJEE«^m^^oV>TPjiWmK 

[ooio] <4k&m&> 

#3£^£5flEm^iM$5te, Pb, Zr, TiSr^^^-rs^p^^WMk^ 
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Pb4^i-a{^, 0. 95^ a ^1. 02<Dffimt-rz> o afcO. 95^mXi^ Sffc&# 

c i%-ftmm&mirzjfe&ftzn%zk-t>mMktez>o <tox, a o. 95^ « ^1 

. 02(D$gffl^i-So a <£>M£LV^fflteO. 96^ a ^1. 01, <fc«9M£LV^fflteO. 
97^ a ^1. 

Mni^itmba^^i-^xf*, 0. 02^x^0. l5<D^mt1rZ> 0 xJ^O. 02* 

«tt^#^^r^V\ iot, xtt. 0. 02^x^0. 15(75f5ffl^i-6o x<£>M* 
LVvtSffltaO. 03^x^0. 12, i«9M*bV^|S{i0. 05^x^0. 11X$>Z> 0 

TifiSr^-f ytt, 0. 48^y^0. 62<7>$&|S£1-£ 0 y^o. 48^-ete, 
ttS^5^fc*s-e#*V\ y^O. 62£@;t5^«#Ec/!)S*:t<&i9, 
^^-rSr^^SHI^/j;^ iot, yf*, 0. 48^y^0. 62<Df&ffl£1-5 0 y<DM& 
U/^fgfflteO. 49^y^0. 60, «tOM*UV^BBttO. 50^y^0. 55T?&3 0 

Zr*^i-zfi. 0. 30^z^0. 50<D$&mt1rZ> o z&O. 30^-t?fi^tS#Ec^ 

8Bf8H4*#Sr.idSHJ8li:*S 0 iot, zte, 0. 30^z^0. 50<£>$g|g£i-;5o z^S 
*U^f&ffl«0. 36^z^0. 46, £9M£U/^ISJ*0. 37^z^0. 42XtbZ> 0 
3£ (l) (C*3V >T, x+y + z = l-efc5wt/^*bl N o 

coon] ^m^x^mmmmmmn.wi^t^xm^m^cT^mir^t^m. 

J6S-C#S. M^LVOrOfittsSU)^ OTba[(Mn Nb ) Ti Zr ]<D M^LTCr 

1/3 2/3 x y z 3 2 

O &iL-e0. 025—0. 250wt%, i«9M*LV>Cr»fiCr O &WX0. 030—0. 20 

3 2 3 

0wt%-efc5 o ^bK^fcU^CrfittCr O &WX0. 050—0. 150wt%, «t«9^S 

2 3 

M*LVM3r*teCrO|&^-e0. 050—0. 100wt%t?fe^ o 

2 3 
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[0012] izxzmnmmm&m^ zbizmf&fttvxMnfrsmz&xb *v \ Mn 

^WC, M^U^Mn*}*, 5^(1) cfJ^PbaCCMn Nb ) Ti Zr]0 iZftVXMnC 

1/3 2/3 x y z 3 

O&it-CO. 20wt%^T({aU0^*-f)x J;<9M£U^Mn*teO. 15wt%^T 

3 

(i&U 0£r^£T )-efc5 0 £fb(-M£LV>Mn*teMnCO ^"CO. 01—0. lOwt 

3 

%-e&6 0 

[0013] Mn^^T^Cr^^-^Pi-^^^fi-^H-i^O. 025—0. 250wt%, M£L< 
KtO. 025—0. 200wt%, £9M£L<J3:0. 025—0. l50wt%b1rZ> o 

[0014] tsb^-ztz^ *mwK£zj£mM!&mf&mzmf&ftb\^xsio $r%mtsitxh&^ 

2 

0 sio (D^^-«-fe^5:5/^cD^^^ip]±$^±-c^-efc^o sio £-^1-3^ 

2 2 

^^V>T, M^bV^SiO ^(l)Wba[(Mn Nb ) TiZrjO tC^fbT 

2 1/3 2/3 x y z 3 

0. 005—0. 050wt o / o> <fc«9M£U^SiO 4te0. 005—0. 040wt%, £<b^M£L 

2 

l^SiO *te0. 010—0. 030wt%T*$>5o 

2 

[0015] ^_hom^^w-t-^^0j{ci5msa^m^«, mMtmmnttiBixiEir 

izfe350Xl£l±XlbZ>^ti>m$ls\, \ 

[ooi6] ^±<Dm^?rW-t-^^0j^j:5Hma^m^{*, Aki5<D^^e^3. o% 

^T(-3. 0%^ Akl5^3. 0%)i:VN5^fc»^^^o#^<^b, 
15tt01f©5*;(2) I^Jt^ftfc, «^^^^Ckl5^tL^ay^Ufc^ 
O^JlRT* A kl 5^fefCo 
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[0017] 

[0018] mw&^ nm.) 

o Afr^tePbOlS^ TiO ZrO MnCO Nb O ^^^fflVN 

2 2 3 2 5 

2 3 

25-0. 250wt%»i-6„ giJ^OJ!g^^i:LT{iCr O ^^SrfflV^i:^ 

2 3 

3 

3 

£5 0 sio sr^^s^w*, ^b^sio ^^spih-So &mnnM<7) 

2 2 

¥*»@teO. 1-3. OMnKDfSffl-CiSlr^i-tV^V^ 
[0019] mm 

n% -cd£#<d#h^»3:n &tiittm.b'rti\t£\<\ um^wmmito. 5-5. 

2 

[0020] Ggfcfc-Jifcjg) 
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[0021] 

m^mzwm^tz.^^^^td^. , i loo- 1 25ox;<Dmmfox*ffi7£&Tffl)& 

2 

[0022] (ftm&m) 

m^m^mmmmhmm^^tc^ ^m^m^n% ^mmmit. 50-3 
oox:(Dumx\ 1. 0—2. oEc(Ectetfmm<DmR&m%£mzni>xo. 5— 3o# 

o 

jfflsvftm&mmhteZo iot, &m#m<Dmzmt\*rz>mm*i. 0-2. oe c ^ 

i"So M*U^B3;bnS#ttl. 1-1. 8Ec, £9mtiL*^tomm*l. 2-1. 6Ec"C 

£>5o ^*^#^^43ftsm^E^m^C^P^M#^IH2t^LT*3< 

[0023] #^SR#ra^o. 5ftmmbttt. &m^-t&bt?:<>x-i-fr?m&*mzz.b 

•9, m^jw^So j; 0 -c, ^a^a^rafio. 5-3o^^-T5„ m-gis^ftm&m. 
mmno. 7-20^ x^m^^^mf^mmmm. 9-i5&x&z> 0 
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^«9MbM, H3(b)tc*-f Wj&JRUit**)*, 
[0024] SL±<DJM$teZZ.b^ #3893 \z$sttZJ£Wm&m&m&&5>Zk&'e%Z> 0 # 

max 

bV^O^-r^^^-C, Akl5tf>M*Hii£r2. 0%^T, SfeHlttl. 5%&>T tTZZk 

[0025] £mt«*ij&4fe 9f z?i~emm£titc.&. mmmmnm^ti 

zztttzZo j£nm*<Dtem*MK&mijfbkirz>z.k&x*%z 0 ^t^, j^mm 

^<£>^t£cte\ ^J^-fi^l— 10mm, $|0. 3—5. Omm, ff£0. 05—0. 60mm (C^ 

^-rsri^-etSo izn&*<Dmth*—\ t &mfrir^9wmkirzm&\a^ mm 

T-fcsv > \zm^fe*—#m<D&nm*<»ttWk\^xmm \z.m v ^btiz> 0 
[0026] t^x\ m&&kvxffimm<DCT^mtt*&w<o&nmmmf&mz, sit 

(D&wxmmmzn-tzkx. x^o-mmmm^mnti&mmmm^n^k 

&x%z> 0 
[0027] m%m) 

mBtrcSk±\z.tez>km.&mztixv$5 0 iot, UMts^ay- autre*** 
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M*uv^«!.aiafiw:^ay— ja^Tc^o. 74-0. 96{g. ^km^li^mi 
ma^m^«^^y-?a^Tc^34o < c^_b, £^a3350^_h-efc5 o 

[0028] £fc, *iafcO^MIK:S3rJ-5S«iaxaK:*5VNT, f»*&ai^IBIW:l— lOO^i" 
ffiNFra^l-20^-efcSo «Jfii-SHJ6^-T?^-rJ;5^ x l^lfiS^df-^y-fi 

lp*m v ^Xft?Z.b&X%Z> 0 

[0029] ^e^^^i-^m^^u^^o^i^^^^a^fr^-t-e. Aki5<z> 

*6*Hi4£2. 0%J^T. $£>Ktel. 0%^T^i-5d^*s-e#5 0 ^ur, Sl±(D&W 
X*mttm&ft?Z.bX\ Akl5^P^L N AFO*5iU?AFr(CoV^^0^it^i- 
o Afr»Jttt,4^WlCJ:«JBE«tlftl^»«*l/Wf, Akl5©*6*MfiaS3. 0%J^ 
T^V^WttW&fcU AFOOiSfefcHiSrO. l%^T(-0. 1%^AF0^0. 1%), A 
Fr<Djj&*Mfl££o. i%^T(-o. l%^AFr^0. 1%) b^5<ft&&%m-+Z>z.b&'*S 

mb&Zo -tot, ^^^isffima^m^i^^, mtui^s*— 

5>^o MTc^340 < C^±^<. 3&*o Akl50^fi:^3. o%£X 

T, AF0tf>*&*Hfitf50. i%^Ti:/J^v^|§W{c*3{tSH«a«m^»^^ 

-*£LT0ig{CfflV^;tx5o #3BWfc*5tt3 AFO&J^AFrOffite, _hi£ 
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[36<p, r te&m^K'—y^*. l te^tifi-iv^*^*, c c t« 

0 1 10 

m®mx&z 0 ^(3) ic^i-ip^, *^^^Fr, ai^sc , m^mmc % C t 

1 0 L 

v^4o(7V^— ^*S|SSS&»F0©1itSrfe^rt-5 o ^rUT, i£(4)~(6) fc^l" 

1 0 L 

o 

Hffitt 1 

[0030] «T©*#"C, J5E*i-^9S»0*-K*^JE«^mfi^S:f^$4b, ^<Z># 
ttJUUgC^LT, PbO, TiO , ZrO , MnCO .NbO.CrO *5 XXfSiO IfoJfi* 

2 2 32S23 2 

2p#U.J^^^Pb[(Mn Nb ) Ti Zr ]0 fcfc*«fc5 K*PfiUfcgL # 

1/3 2/3 0.10 0.51 0.39 3 

3fi&5fc©l»fiSm*tbTSiO £0. 02wt%. Cr O £0—0. 50wt%8&&PU 4?— 

2 2 3 

ZMzfUXI&Mm&m V >T245MPa«)£E^-e^bfeo ^^fc^ffcf^LT 
W./^^ytQM&nitc^ ^Cfttf , 1200 < CT*2^^bT, IK17. 5mmX«l 
7. 5mmXJ9$l. 5mm©i^^#^ r<D^^(D^y— ?a^Tctt357 < CT' 
<fc<5 0 

[0031] ^#:©MBSr^0L-Cff$O. 5mmfcUc&, V^i/^y— 3:JBVvCffcl5mm 

^KRIJlli-S^fii^aSrfTofeo #«f|p]te. EI3(a) {c^Lfc^|pJi:bfCo 
5mmX#t4mmXjf:£0. 5mmt*fc4 
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[0032] #c^t% txmfrtDmm&mmu mzo. 3mmtvtc^ n&mmmm&m^xm 

^)2£^f&Ut„ MWlWm2fem&0. 01tim<DCTTi&mtm£2nm<DAgkfrbm 
I&ZtiZo ft*5, H7tt, «»>i-loWfffiBI(J9$^ri^«>»fffiia)-C*)S 0 igam 
tf2£>±TO>£fe9r±l. 5mmi:LfCo 
[0033] IfcV W±©Wlftjtl36»blK4mmXfl|0. 7mmXJ5*0. 3mm©ffti^B0 

[0034] &WC\ ±&LfcW!IM«lft0>«L kl5«rSI3£U ±feb^(2) KS<5# Ak 

5£:&#>fc 0 
[0035] (Jttfcfll) 

PM#tLTCr O ^ftx.TMnCO £0. 05—0. 50wt%MUt,££rl&€\ _L 

2 3 3 

(DCr^miTttmmzXZtmm&No. 2-4) tt % Akl5as*6*ttire3. 0%^ 
T, £fetcte2. 5%^T^V>5MtvfcW^14^i- 0 feU Cr O *ri$0. 10wt%tf> 

2 3 

#^(f$|SfNo. 3)$rt°— ^^LT#>«r^Akl5(Dj|i:/5S^:#<^«9,CrO *^o. 30w 

2 3 

t%(f£|SfNo. 5){C/^^Akl5^^jt-e3. 0%^ o iot, Cr£W^«fc5 
»f^tt<D[R]±^V>5^Jm?r¥^i-6fci?)^^, Cr O 4te0. 25wt%^T, M£L< 

2 3 

JiO. 025—0. 200wt%£i~5 o 

max 

)|SKtt**No. 2-4) te, v^-fi^^)90^±i:m»^^t^LTV^5„ f£|SfNo. 3 

max 

max max 
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[0036] r^T% m&frtX^XCr O 4oJ;TJ?MnCO £0. 05wt%1* olg^t&bnUfcWJftNo 

2 3 3 

mnmx2. lx&^&i&tebkittmzz.b&xztio 

[oo37] mmmix\*.f&M&&ft5zbte<mnmttftW&'fc° 0f^*^cr^w$*. 
^h\m^m^mmvtcm^(D^^mmir^tcmzLn<>tcmm^mmm2b\.x 

[0038] mmMibmm<o0iWxffii&fc&ftmisftmM&&n^tc&^ ^to^#-c^^ 
tpxmt&mzft'otc&w-n^ mnmbmmfDmmxjzmm^inwNo. 12-14) 

[0039] mtimu&:305X; 

[0040] nbthtcnmNo. 12— l^COVv-C, Akl5 x AFO&J;^ AFr£5fc#>fd^m&|ll 

9^i~ 0 ^jo, Aki5«II^Ji^l^#(0»^^ff5-i:-e^:^Co afo 

te_hiew^(3) - (6) \zm^^tc(^mmm-i^^yy<Dmm\m^m^^tc 

)o ^(3) C =C =22pF(C = llpF)fcUfc 0 C ttJEES*^^ 

LI L2 L L 

[0041] IU9{^-rJ;9(-, ffl^^^LTCr^^$*5^^t>tC*»W*S|i$|^-«!»«iaS: 
?t5-£T\ Akl5£rl. 0%^T^i-^^S-e#fc„ 

AFO, AFr(doV>-C 1 bi^*J-{i:T-0. l%^T£V^ft:M#t£S:^1--£a 5 ffit 



WO 2005/030673 



14 



PCT/JP2004/013106 



mmM3 

[0042] ^^xx^w\^(om%:mioiz^tcx^m^vtcsxm'i^n^o. 2—4t 

max 

max 

[0043] Jfcfc, JilS^»0iJT'^^l!3^-K*W^-t--< , 9^»OBEm^T-^#6a'a-^J 
[0044] [®l]^(lhi£(2)£;^-riHT*fc5 0 

[05]^: (5) . (6) &jfrrmxhz> 0 

xhz> 0 

m8mmmixmhfvtcM,m<D Akis, q &^~rmmx$>z> 0 

max 

im9mMm2Xmbtltc.n$b<D Akl5, AFO, AFr^i-gl^feSo 

miomifcM3xmbtitc.u,&<D Akis, q ^-t-m^-efeSo 

max 

[0045] i-^>H-(ffm^, 2-«ibmtf(tt«) 
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[1] Pb, Zr, TiZ±&ftbtt^*7x%4Uk&®^ttmnMmmf&%>Xtb^X^ 
m&fttVXCr&CT O &WX0. 025-0. 250wt%^tf ^b*%fWLb~TZ>fcmM 

2 3 

[2] Pb, Zr, Ti, Mn, Nb^^^^-f-6-<D^^^b^^^^tpJim^m^ 

Pba[(Mn Nb ) Ti Zr]0 T^Lfc£#, 0. 95^ a ^1. 02, 0. 02^x^0. 1 

1/3 2/3 x y z 3 

5, 0. 48^y^0. 62, 0. 30^z^0. 5OX'3b<0, ^o§iJ/&#£LTCr£Cr O jftH 

2 3 

-CO. 025-0. 250wt%^t?££&^fc1-5ffi®*KS*&^«3o 
[3] fftfeg'M#£LTCr£Cr O &Hl-?0. 030-0. 200wt%^t*lfc&#8tei-5i& 

2 3 

^i*^ii2^fsmojBEm#^m^^o 

#^kl5<D^b^Akl5^^{ji-e3. 0%£lTX*hZ>^b&<&mb'fZ>m^l-£ 

mttkittmtm Aki5^^{tT*2. 5%^TT^^^^m^-rsw*^i^ 
mmfcmmmmmzQ mo^±xh^b^w^bir^m^m^tc.n2^w, 

max 
max 

(DmtmLFotmnmxo. i%&Tx&zzbz&WLb^%mMm*tcn2KiB 

[9] mm&mm^m^(D^v-mmTc^34ox:^±x^^b^mb-r^mM 

do] mfe(Dmm*&^xttfairzmffi&£xfmft*#irzf£mmtiib, 

mm}^mmm(ommmm^xx^mmmm\m^hfitc.--M(Dmmb^mx.ti& 
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iiijfBffiSMite, Pb, Zr, Ti, Mn, ™&^f8.ftt~rZ>^v7x*r4Hk&%>&^ 
^ Pba[(Mn Nb ) Ti Zr ]0 XMl^tct^, 0. 95^ a ^ 1. 02, 0. 02^x^0 

1/3 2/3 x y z 3 

. 15, 0. 48^y^0. 62, 0. 30^z^0. 5(n?fc9, ^oiyfiJc^LTCrSrCr O & 

2 3 

WX'O. 025-0. 250wt%^tf^^^«^$tl^^^#^^i-5/£Sm^-o 
[13] ffiffBEE«&Rtt, liftiegiJfi5c#£LTMn£MnCO &%X0. 20wt% ({fib, 0 

3 

^*i*)^tf^^^«^$ti^^^^#m^i-s«^io^fB«<Dffi«^^ 

o 
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[mi] 



Pb a [ (Mn 1/3 Nb 2/3 ) ',Ti,Zr,]O a •••5& (l) 

i£ (1) 4\ 0. 95^agl. 0 2. 
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